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Hematopoietic progenitor kinase 1 (HPK1) is a member of the mitogen-activated 
protein kinase kinase kinase kinase (MAP4K) family and an upstream activator of 
the c-Jun N-terminal kinase (JNK) signaling cascade. HPK1 interacts, through its 
proline-rich domains, with growth factor receptor-bound 2 (Grb2), CT1 0-regulated 
kinase (Crk), and Crk-like (CrkL) adaptor proteind. We identified a novel HPK1- 
interacting protein of 55 kDa (HIP-55), similar to the mouse SH3P7 protein, 
containing an N-terminal actin-binding domain and a C-terminal Src homology 3 
domain. We found that HPK1 bound to HIP-55 both in vitro and in vivo. When 



co-transfected.lHIP-55llincreasedllHPKH's kinase activity as well aslJNKH's kinase 



activity, A dominant-negative HPK1 /mutant blocked activation of JNJ^1 by HIP-55 
showing that HIPf55 activates the/JNKI signaling pathway via HRK1. Our results 



identify a novel pptein, ipiP-55, tl 
signaling cascadi 



at binds to HPK1 and regulates 



the JNK1 
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d Entities 

eMAP4K1:HPK1_ 118 
® Jun: c-Jun 
e MAPK8: JNK, JNK1 
^ Rsp: receptor q 
eGRB2:Grb2 
eMAGEEl: CT10 
e CRK: Crk 
e CRKL: Crkl 
e HIP-55: HIP-55 
e Dbnl: SH3P7 
<$> Act5C: actin 
e SRC: Src 

120 




Interactions 

• activated: (MAP4K1, Jun, MAPK8) 

• bound: (MAP4K1, Rsp, GRB2, MAGEE1, 
CRK, CRKL) 

0— • regulated: (MAP4K1 , Rsp, GRB2, MAGEE1 , 
CRK, CRKL) 

• binding: (MAP4K1 , HIP-55, Dbnl, Act5C, SRC) 

• bound: (MAP4K1, HIP-55) 

• lincreased: (HIP-55. MAP4K1 . MAPK81 — -114 

0— • activation: (MAP4K1, MAPK8, HIP-55) 
H— • blocked: (MAP4K1, MAPK8, HIP-55) 
B-« binds: (HIP-55, MAP4K1, MAPK8) 
0- • regulates: (HIP-55, MAP4K1 , MAPK8) 
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Hematopoietic progenitor kinase 1 (HPK1) is a member of the mitogen-activated protein 
kinase kinase kinase kinase (MAP4K) family and an upstream activator of the c-Jun N- 
terminal kinase (JNK) signaling cascade. HPK1 interacts, through its proline-rich 
domains, with growth factor receptor-bound 2 (Grb2), CT10-reguiated kinase (Crk), and 
Crk-li ke (CrkL ) adaptor proteind. We identified a novel HPK1 -interacting protein of 55 
kDa (1H1P-551 , similar to the mouse SH3P7 protein, containing an N-terminal actin-bind- 
ing dom ain and a C-terminal Src homology 3 domain. We fou nd that HPK1 bound to 



HIP-55l both in vitro and in vivo. When co-transfectedJHIP-55l increased HPKTs kinase 
activity as well as JNKVs kinase activity. 110 
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e HIP-55: HIP-55 
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160— > 



e iHIP-55: HIP-55I -170 

<S> MAPK8: JNK, JNK1— 172 
eMAP4K1: HPK1— 174 
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D Entities 

MAP4K1: HPK1 
~&> Jun: c-Jun 
~ <$> MAPK8: JNK, JNK1 
_ <$> Rsp: receptor 

- e GRB2: Grb2 
-eMAGEEl: CT10 

|— e CRK: Crk 

- <$> CRKL: Crkl 



<S> HIP-55: HIP-55 



\— e Dbnl: SH3P7 

- ® Act5C: actin 

- <S> SRC: Src 1 20 



Interactions 

• activated: (MAP4K1, Jun, MAPK8) 
» bound: (MAP4K1, Rsp, GRB2, MAGEE1, 

CRK, CRKL) 

• regulated: ?MAP4K1 , Rsp, GRB2, MAGEE1, 
CRK, CRKL) 




binding: (MAP4K1 JHlEr55i Dbnl, Act5C, SRC) 

bound: (MAP4K1 , HIP-55V , , 

increased: (MAP4K1 , MAPK8) lHIP-55l 114 

3<=p Unassigned — 1 32 

f- e MAP4K1 : HPK1 
L e MAPK8: JNK, JNK1 

<=p Af fecters- — 1 34 

L e HIP-55: HIP-55I 
=> Affected— — 1 36 

activation: (MAP4K1 , MAPK 8.lHIP-55fr 1 30 
blocked: (MAP4K1 , MAPK8, lHIP-55| > 
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Fig. 3 



f erial No. Unassigned 

Entitled "System, Tools and Methods for Viewing 
Textual Documents, Extracting Knowledge Therefrom 
and Converting the Knowledge into Other Forms of 
Representation of the Knowledge" 
Our Ref.No. 10030986-1 



104 



4/9 



r 



100 



File 



Context 



URU 



Hematopoietic progenitor kinase 1 (HPK1 ) is a member of the mitogen-activated protein 
kinase kinase kinase kinase (MAP4K) family and an upstream activator of the c-Jun N- 
terminal kinase (JNK) signaling cascade. HPK1 interacts, through its proline-rich 
domains, with growth factor receptor-bound 2 (Grb2), CT1 0-regulated kinase (Crk), and 
Ctk-like (CrkL) adaptor proteind. We identified a novel HPK1 -interacting protein of 55 
kDa (HIP-55), similar to the mouse SH3P7 protein, containing an N-terminal actin-bind- 
ing domain and a C-terminal Src homology 3 domain We found that HPK1 bo und to 
HIP-55 both in vit ro and in vivo. When co-transfected.PlP-55llincreasedlHPK1l's kinase 
activity as well as UNKII's kinase activity. 
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e HIP-55: HIP-55 
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e MAPK8: JNK, JNK1 





















e HIP-55: HIP-55 
e MAPK8: JNK, JNK1 
MAP4K1 : HPK1 




O Entities 

- <$> MAP4K1 : HPK1 

- *$> Jun: c-Jun 

- e MAPK8: JNK, JNK1 
- 1$> Rsp: receptor 

|— e GRB2: Grb2 
-eMAGEEl: CT10 

- e CRK: Crk 

- e CRKL: Crkl 
-e HIP-55: HIP-55 

— e Dbnl: SH3P7 

— iSiAct5C: actin 

- e SRC: Src 



Interactions 

» activated: (MAP4K1 , Jun, MAPK8) 
» bound: (MAP4K1, Rsp, GRB2, MAGEE1, 

CRK, CRKL) 
» regulated: (MAP4K1 , Rsp, GRB2, MAGEE1, 

CRK CRKL) 
» binding: (MAP4K1 , HIP-55, Dbnl, Act5C, SRC) 

• bound: (M AP4K1, HIP-55) 

• increased: (|HIP-55. MAP4K1 . MAPK^ 
3 «=> Unassigned 
I L e MAP4K1 : HPK1 



136 




o Affecters 
T e HIP-55: HIP-55 

c?> Affected — ■ 

L e MAPK8: JNK, JNK1- — 172 

activation: (MAP4K1 , MAPK8, HIP-55) 
blocked: (MAP4K1, MAPK8, HIP-55) 



Analyze Text 



Reset DEBUG 



102 



Fig. 4A 
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Hematopoietic progenitor kinase 1 (HPK1 ) is a member of the mitogen-activated protein 
kinase kinase kinase kinase (MAP4K) family and an upstream activator of the c-Jun N- 
terminal kinase (JNK) signaling cascade. HPK1 interacts, through its proline-rich 
domains, with growth factor receptor-bound 2 (Grb2), CT1 0-regulated kinase (Crk), and 
Crk-like (CrkL) adaptor proteind. We identified a novel HPK1 -interacting protein of 55 
kDa (HIP-55), similar to the mouse SH3P7 protein, containing an N-terminal actin-bind- 
ing domain and a C-terminal Src homology 3 domain. We found that HPK1 bo und to 
HIP-55 both in vit ro and in vivo. When co-transfected.[HlP-55ltncreasedlHPK1l's kinase 
activity as well asUNKII's kinase activity. 
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e HIP-55: HIP-55 
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e MAPK8: JNK, JNK1 



e MAP4K1 : HPK1 



174 



e HIP-55: HIP-55 



170 



e MAPK8: JNK, JNK1— 172 
e MAP4K1: HPK1 174 




a Entities 

- <$> MAP4K1 : HPK1 
-<$> Jun: c-Jun 
-eMAPK8: JNK, JNK1 

- <3> Rsp: receptor 

- «S> GRB2: Grb2 
-<$> MAGEE1: CT10 

I— e CRK: Crk 

- e CRKL: Crkl 
-e HIP-55: HIP-55 
-eDbnl: SH3P7 

- <$> Act5C: actin 
e SRC: Src 




Interactions 

• activated: (MAP4K1 , Jun, MAPK8) 

• bound: (MAP4K1 , Rsp, GRB2, MAGEE1 , 
CRK, CRKL) 

• regulated: (MAP4K1 , Rsp, GRB2, MAGEE1 , 
CRK, CRKL) 

• binding: (MAP4K1 , HIP-55, Dbnl, Act5C, SRC) 

• bound: (M AP4K1 , HIP-55) 

• increased: ( HIP-55. MAP4K1 . MAPK8] 
I =c Unassigned 
□ <=> Affecters 

T L e HIP-55: HIP-55 _ e 

H <=?> Affected 136 

TT e MAPK8: JNK, JNK1' 172 

L L eMAP4K1: HPK1- — 174 

• activation: (MAP4K1, MAPK8, HIP-55) 

• blocked: (MAP4K1, MAPK8, HIP-55) 
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Fig. 4B 
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kinase kinase kinase kinase (MAP4K) family and an upstream activator of the c-Jun N- 
terminal kinase (JNK) signaling cascade. HPK1 interacts, through its proline-rich 
domains, with growth factor receptor-bound 2 (Grb2), CT1 0-regulated kinase (Crk), and 
Crk-like (CrkL) adaptor proteind. We identified a novel HPK1 -interacting protein of 55 
kDa (HIP-55), similar to the mouse SH3P7 protein, containing an N-terminal actin-bind- 
ing domain and a C-terminal Src homology 3 domain We found that HPK1 bo und to 
HIP-55 both in vitro and in vivo. When co-transfected.fRlP-55llincreasedllHPK1l's kinase 



activity as well asUNKIrs kinase activity. 
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C: Entities 

- e MAP4K1 : HPK1 
~ Jun: c-Jun 

- e MAPK8: JNK, JNK1 
- <$> Rsp: receptor 

- e GRB2: Grb2 
-eMAGEEl: CT10 

- e CRK: Crk 

- e CRKL: Crkl 
-e HIP-55: HIP-55 

- e Dbnl: SH3P7 

- <$> Act5C: actin 

- <S> SRC: Src 



Interactions 

activated: (MAP4K1, Jun, MAPK8) 
bound: (MAP4K1 , Rsp, GRB2, MAG EE 1 , 
CRK, CRKL) 
• regulated: (MAP4K1, Rsp, GRB2, MAGEE1, 
CRK, CRKL) 

binding: (MAP4K1, HIP-55, Dbnl, Act5C, SRC) 
bound: (MAP4K1, HIP-55) 




increased: (HIP-55. MAP4K1 , MAPK8) 



activation: (MAP4K1 , MAPK8, HIP-55) 
blocked: (MAP4K1, MAPK8, HIP-55) 
binds: (HIP-55, MAP4K1, MAPK8) 
regulates: (HIP-55, MAP4K1, MAPK8) 
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Hematopoietic progenitor kinase 1 (HPK1) is a member of the mitogen-activated protein kinase 
kinase kinase kinase (MAP4K) family and an upstream activator of the c-Jun N-terminal kinase 
(JNK) signaling cascade. HPK1 interacts, through its proline-rich domains, with growth factor 
receptor-bound 2 (Grb2), CT1 Oregulated kinase (Crk), and Crk-like (CrkL) adaptor proteind. 
We identified a novel HPK1 -interacting protein of 55 kDa (HIP-55), similar to the mouse SH3P7 
protein, containing an N-tenminal actin-binding domain and a C-terminal Src homology 3 
domain We found that H PK1 bound to HIP-55 bot h in vit ro and in vivo. When co-transfected, 
NlP-55llincreasedlHPK1l's kinase activity as well aslJNKIl's kinase activity. 



Fig. 6B 



210 



O Entities 
~eMAP4K1: hpkl 
~eGRB2: grb2 

— e CRK: crk 

— e> CRKL: crkl 
-e HIP-55: hip-55 

- Dbnl: sh3p7 

- e MAPK8: jnk1 





Interactions 

i activator: hpkl -> jnk1 ; 

i bound: hpkl -> hip-55; 

» lincreased: (jnk1) hip-55 -> hpk1;l 

tUnassigned 
, e MAPK8: jnk1 
3<=>Affecters 
3 Affected 

• blocked: (hpkl jnk1 hip-55); 
» activation: (hpkl jnk1 hip-55); 

• activates: (hpkl jnk1 hip-55); 

• binds: (hip-55 hpkl jnk1); 

• regulates: (hip-55 hpk jnk1); 
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Fig. 6A 
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